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[Note: Names, addresses, company names and brand names are translated in the most 
common manner. Japanese language does not have singular or plural words unless 
otherwise specified by a numeral prefix or a general form of plurality suffix.] 

(54) Title: 

Pressure-Sensitive Adhesive Tape For Temporary Fixing of Parts 
(57) Abstract: 

An adhesive tape for temporary fixing of parts, which is provided with an adhesive agent 
layer on one side or on both sides of a substrate material film. The adhesive agent layer is 
formed from an adhesive agent composition material that contains a pressure-sensitive 
adhesive agent and a polymer having crystallizable side chains. The polymer with 
crystallizable side chains is obtained from a monomer mixture comprising approximately 
40 weight % ~ approximately 70 weight % of alkyl acrylate and/or alkyl methacrylate in 
which each alkyl radical has from 1 to 6 carbon atoms, approximately 2 weight % ~ 
approximately 10 weight % of carboxy radical containing ethylenic unsaturated 
monomer, and approximately 20 weight % ~ approximately 50 weight % of alkyl ester 
acrylate and/or alkyl ester methacrylate where the alkyl radical has at least 1 6 carbons or 
more, and also the weight average molecular weight of the above polymer is 
approximately 3,000 ~ approximately 25,000. The adhesive tape has good adhesive 
properties relative to parts at low temperatures and because of that at low temperatures, a 
part can be temporarily fixed to the pressure-sensitive adhesive tape and be processed 
(for example, cut) or transferred in this state. Then, the part can be easily separated from 
the pressure-sensitive adhesive tape by heating the tape to a certain temperature or above. 

Detailed Description 

Adhesive Tape For Temporary Fixing of Parts 
Technological Field 

The present invention is an invention about an adhesive tape for temporary fixing of parts 
that is advantageously used in the fields of electronic parts, semiconductor wafers, liquid 
crystals etc., and especially, it is about an adhesive tape for temporary fixing of parts that 
is advantageously used in the cutting processing of ceramic electronic parts like 
laminated layer ceramic condensers, laminated layer ceramic inductors, resistor devices, 
ferrites, sensor elements, thermistors, varistors, piezoelectric ceramics etc. 
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Technological Background 

For example, the laminated layer ceramic condensers are manufactured according to the 
following technological process. 

The ceramic powder slurry is spread thinly by using a doctor blade and a ceramic sheet is 
formed, numerous electrodes are applied onto the front surface of the above ceramic 
sheet, and after that a number of these generated sheets are layer laminated and unified as 
one body, and the raw laminated layer body is formed. After that, the above laminated 
layer body is temporarily heat adhered and after that by using a dicer or a guillotine 
blade, etc., cutting instrument, the laminated layer body is cut in the longitudinal and the 
transverse direction, and a number of ceramic laminated layer body chips are formed. 
Then, these chips (also called waaku) are sintered, and on the ends of the obtained chips 
the external part electrodes are formed. 

In the above described technological process whereby the laminated layer body is unified 
as one body and the technological process whereby the laminated layer body is cut and 
the raw chips are formed, by using an adhesive tape the raw sheet is temporarily fixed on 
a support used for fixing the sheet, and it is cut and after that it is necessary that the 
waaku be separated from the adhesive tape of the supporting surface. At the time of this 
separation, it is necessary that the adhesive force (tackiness) between the waaku and the 
adhesive tape be decreased, however in the case when the adhesive force is not 
sufficiently decreased, the following problems are generated. 

(1) Because of the fact that the laminated layer body itself is not a sintered body the 
adhesion between the laminated layers is not sufficient. Because of that at the 
time when the chips are separated from the surface of the adhesive tape, if the 
adhesive force of the adhesive tape is too strong a separation between the layers 

. of the laminated layer body occurs. 

(2) Even in the case when there no separation between the layers occurs, the adhesive 
agent layer produces soiling as a soiling material is adhered to the bottom surface 
of the chip, and in the case when the chips are transferred to the subsequent 
technological processes, blocking occurs and also the residual soiling material is 
sintered and by that because of the sintering of organic matter, this becomes a 
source of voids and cracks. 

According to the above described, a detrimental effect is caused on the reliability and the 
yields of the manufactured products. 

Then, according to the previous technology, for example, as disclosed in the Japanese 
patent report Number Hei-Sei 6-79812, an adhesive tape is used that contains a heat 
foaming type adhesive agent layer. In the adhesive agent layer of this adhesive tape a 
foaming agent is mixed, and the laminated layer body is cut and after that heated and by 
that the by the action of the above foaming agent, the contact area with the waaku is 
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decreased, and it is possible to easily separate the waaku from the surface of the adhesive 
tape. 

However, the foaming temperature of this adhesive tape is high and because of that at the 
time of the heating of the adhesive tape the binder that is inside the laminated layer body 
generates vapors and the waaku is soiled, and because of the fact that the binder is 
vaporized prior to the temporary sintering, it is said that there is the drawback point that 
the laminated layer body does not have the predetermined strength, and also, there are 
cases when there is a decrease of the adhesive force because of variability in the foaming, 
and it is said that there are unfavorable conditions where there is no separation of the 
waaku from the adhesive tape. 

Invention Description 

The adhesive tape for temporary fixing of parts according to the present invention is an 
adhesive tape for temporary fixing of parts where an adhesive agent layer is provided on 
one side or on bom sides of a substrate film, where the adhesive agent layer is formed 
from an adhesive agent composition material that contains a pressure-sensitive adhesive 
agent and a polymer having crystallizable side chains. The polymer with crystallizable 
side chains is obtained from a monomer mixture comprising approximately 40 weight % 
~ approximately 70 weight % of alkyl acrylate and/or alkyl methacrylate in which each 
alkyl radical has from 1 to 6 carbon atoms, approximately 2 weight % ~ approximately 
10 weight % of carboxy radical containing ethylenic unsaturated monomer, and 
approximately 20 weight % ~ approximately 50 weight % of alkyl ester acrylate and/or 
alkyl ester methacrylate where the alkyl radical has at least 1 6 carbons or more, and also 
the weight average molecular weight of the above polymer is approximately 3,000 ~ 
approximately 25,000. The adhesive tape has good adhesive properties relative to parts at 
low temperatures and because of that at low temperatures, a part can be temporarily fixed 
to the pressure-sensitive adhesive tape and be processed (for example, cut) or transferred 
in this state. Then, the part can be easily separated from the pressure-sensitive adhesive 
tape by heating the tape to a certain temperature or above. 

In the case when an adhesive agent layer is provided on both sides of the substrate film, 
as the pressure sensitive adhesive agent forming the second adhesive agent layer, for 
example, the following materials are used: natural rubber adhesive agent, synthetic 
rubber agent, styrene/butadiene latex base adhesive agent, block copolymer material type 
thermoplastic rubber, butyl rubber, polyisobutylene, acrylic adhesive agent, vinyl ether 
copolymer material adhesive composition material. 

According to one practical embodiment state, the above described adhesive agent 
composition material contains in the range of approximately 1 weight % ~ approximately 
30 weight % of polymer that has crystallizable side chains relative to the above adhesive 
agent composition material. 
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According to one practical embodiment state the above described adhesive agent 
composition material has such properties that it is easily removed from the parts at 
approximately 35oC or higher. 

According to one practical embodiment state, the above-described polymer with 
crystallizable side chains has a melting point that is within a narrow range from 
approximately 35oC. 

According to one practical embodiment state, the above described adhesive agent 
composition material has an adhesive strength relative to stainless steel plate at the time 
when it is heated to approximately 35oC or higher, that is approximately 10% or less of 
the adhesive strength relative to a stainless steel plate at a temperature of 23oC, or it is 
approximately no more than 10 g/26 mm or less. 

The adhesive tape at low temperatures has good adhesive properties relative to the parts 
and because of that at low temperatures the parts are fixed onto the adhesive tape, and it 
is possible to be processed (for example, cut) and transferred. Then, at the time when the 
parts are separated from the adhesive tape, by heating the adhesive tape to above a certain 
temperature, the parts can be easily separated from the adhesive tape. 
Namely, the adhesive properties of the adhesive agent composition that forms the 
structure of the adhesive tape are extremely sensitive relative to the temperature, and if 
the temperature is slightly changed from any set temperature, the relationship between 
the crystalline and the non-crystalline phase of the polymer is reversibly changed, and by 
that the adhesive properties relative to the parts are significantly changed. 

Consequently, for example, in the case when it is used as an adhesive tape for ceramic 
electronic parts, the ceramic electronic parts raw sheet is adhered to the adhesive tape and 
it is cut processed and after that the above tape is heated and the adhesive properties 
relative to this ceramic electronic parts raw sheet are significantly reduced and by that the 
chips (ceramic electronic parts) can be easily separated from the tape. 

Especially, according to the present invention, the reside adhered onto the parts after the 
separation of the parts from the adhesive tape is small, and because of that it is 
appropriate as an adhesive tape used in the technological processes for the manufacturing 
of ceramic electronic parts like laminated layer ceramic condensers, laminated layer 
ceramic inductors, resistor devices, ferrites, sensor elements, thermistors, varistors, 
piezoelectric ceramics etc. 

According to the present invention, by only changing the temperature of the temporary 
adhesion tape it is possible to adjust the adhesive properties relative to the parts, and 
because of that, for example, it is possible that at the time of the temporary fixing of the 
ceramic electronic parts sheet, the adhesive properties are large, and at the time of the 
removal of the waaku, only by heating, it is possible to be removed, and also, there is no 
soiling of the waaku, and because of that it is possible to improve the reliability of the 
ceramic electronic parts. 

Best Condition of the Practical Embodiment of the Present Invention 
(Substrate Material Film) 
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As the substrate material film used in the temporary adhesive tape according to the 
present invention, it is possible to use sheets from polyethylene, polypropylene, 
polyester, polyamide, polycarbonate, ethylene vinyl acetate copolymer material, ethylene 
ethyl acrylate copolymer material, ethylene polypropylene copolymer material, polyvinyl 
acetate etc., synthetic resin film single layer bodies or the materials obtained by the layer 
lamination of these, where the thickness is approximately 5 microns ~ approximately 500 
microns, etc. In order to improve the adhesive properties of the surface of the substrate 
material film relative to the adhesive agent layer, it is also a good option if electrical 
corona discharge treatment, plasma treatment, blasting treatment, chemical etching 
treatment, primer treatment etc., are conducted. 

At least on one surface side of this substrate material film an adhesive agent layer with a 
structure formed from the adhesive agent composition material explained below, is layer 
laminated. 

* 

Regarding the above adhesive agent composition material, it is obtained from a polymer 
material that has a melting point occurring within a narrow range of approximately 35oC 
and that has crystallizable side chains, and from a pressure sensitive adhesive agent. This 
adhesive agent composition material, is a material that has the characteristics that at 
temperature Tl, shows good adhesive properties relative to parts (for example, ceramic 
electronic parts) and other materials subject to adhesion, and by heating to a temperature 
T2 that is approximately 15oC or more higher than this temperature Tl, the adhesive 
properties relative to the above parts and other materials subject to the adhesion, are 
significantly decreased. 

(Pressure Sensitive Adhesive Agent) 

As the pressure sensitive adhesive agent that is contained in the above described adhesive 
agent composition material, for example, the following below materials can be used: 
natural rubber adhesive agent, styrene/butadiene latex base adhesive agent, ABA block 
copolymer type thermoplastic rubber (A represents a thermoplastic polystyrene end 
block, B represents polyisoprene, polybutadiene or poly (ethylene/butylenes) etc., rubber 
intermediate blocks), butyl rubber, polyisobutylene, polyacrylate, and vinyl 
acetate/acrylic ester copolymer etc., acrylic type adhesive agents, polyvinyl methyl ether, 
polyvinyl ethyl ether, and polyvinyl isobutyl ether, etc., vinyl ether type copolymer 
materials. 

Especially, by the use of acrylic type pressure sensitive adhesive agent, because of its 
mutual effect with the polymer, at a predetermined temperature the polymer is well 
dispersed and the adhesive properties are demonstrated and together with that by heating 
at or above a predetermined temperature the polymer demonstrated good release 
properties. Regarding preferred acrylic type pressure sensitive adhesive agents, they are 
formed from ethyl hexyl acrylate, hydroxy ethyl acrylate etc., and for example, the 
copolymer material obtained from 80 ~ 95 weight parts of 2-ethyl hexyl acrylate, and 5 ~ 
20 weight parts of 2-hydroxy ethyl acrylate, can be used. 
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(Polymer with crystallizable side chains) 

As the polymer with crystallizable side chains that is contained in the adhesive agent 
composition material materials that have melting points that occur within a narrow range 
around approximately 35oC, are preferably used. 

The term "melting point" that is used in the present invention description has the meaning 
of the temperature where by a certain equilibrium process one specific part of the 
polymer that is arranged initially in a regular order converts to an irregular state. 

According to the one practical implementation state, preferably, the polymer melting 
point is within the range from approximately 30oC to approximately lOOoC, and then 
more preferably, it is within the range of from approximately 35oC to approximately 
65oC. It is preferred that the melting is quick, namely, and that it occurs at a relatively 
narrow temperature range, namely within a temperature range smaller than approximately 
35oC, and preferably, that it occurs over a temperature range that is smaller than 
approximately lOoC. It is preferable that the polymer crystallization occurs quickly. In 
, relation to this point, a seeding agent, namely, a crystallization catalyst is mixed and 
introduced into the above polymer material. 

After the use, by heating to a temperature that is slightly higher than the temperature 
when used, it can be separated from the surface of the part. Regarding the heating 
temperature, usually, it is within the range of approximately 40oC ~ approximately 
lOOoC, and preferably, it is within the range of approximately 40oC ~ approximately 
70oC, and then even more preferably, it is within the range of approximately 50oC ~ 
approximately 70oC. 

Regarding the crystallizable side chain possessing polymer material that is contained in 
the adhesive agent composition material, it is obtained from a monomer mixture 
comprising approximately 40 weight % ~ approximately 70 weight % of alkyl acrylate 
and/or alkyl methacrylate in which each alkyl radical has from 1 to 6 carbon atoms, 
approximately 2 weight % ~ approximately 10 weight % of carboxy radical containing 
ethylenic unsaturated monomer, and approximately 20 weight % ~ approximately 50 
weight % of alkyl ester acrylate and/or alkyl ester methacrylate where the alkyl radical 
has at least 1 6 carbons or more. 

As the above described acrylic acid ester and/or methacrylic acid ester that has as a side 
chain a liner chain alkyl radical that has at least 16 carbons or more ((here below called 
(meth)acrylates, hexadecyl (meth)acrylate, stearyl (meth)acrylate, docosyl 
(meth)acrylate, triaconta (meth)acrylate etc., (meth)acrylates that contain linear chain 
alkyl radicals with 16-30 carbon atoms, are preferably used. 

Here below, the melting points of the polymers with crystallizable side chains that are 
obtained from monomers that contain linear chain alkyl radicals with 16-30 carbon 
atoms, are presented. 
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Monomer Used 



Melting Point (oC) 



CI 6 acrylate 
C 1 6 methacrylate 
CI 8 acrylate 
CI 8 methacrylate 
C20 acrylate 
C20 methacrylate 
C22 acrylate 
C22 methacrylate 
C30 acrylate 
C30 methacrylate 



36 
26 
49 
39 
60 
50 
71 
62 
76 
68 



Also, as the above described (meth)acrylates that contain alkyl radicals with 1 ~ 6 carbon 
atoms, methyl (meth)acrylate, ethyl (meth)acrylate, butyl (meth)acrylate, isobutyl 
(meth)acrylate, ta- sha ru - butyl (meth)acrylate, hexyl (meth)acrylate, cyclo hexyl 
(meth)acrylate, isoamyl (meth)acrylate, etc., are used. 

As the carboxyl radical containing ethylenic unsaturated monomer material, for example, 
acrylic acid, methacrylic acid, crotonic acid, itaconic acid, maleic acid, fumaric acid, etc., 
can be used, however, acrylic acid is the especially preferred material. 

The (meth)acrylate containing an alkyl radical where the number of the carbon atoms are 
in the range of 1 ~ 6, which is contained as a structural component in the above polymer 
that has crystallizable side chains, is contained in an amount that is in the range of 
approximately 40 weight % ~ approximately 70 weight %, the carboxyl radical 
containing ethylenic unsaturated monomer material is contained in an amount in the 
range of approximately 2 weight % ~ approximately 10 weight %, the (meth)acrylate 
with 1 6 or more carbon atoms in its alkyl radical is contained in an amount that is in the 
range of approximately 20 weight % ~ approximately 50 weight %. 

Preferably, the (meth)acrylate containing an alkyl radical where the number of the carbon 
atoms are in the range of 1 ~ 6, which is contained as a structural component in the above 
polymer that has crystallizable side chains, is contained in an amount that is in the range 
of approximately 45 weight % ~ approximately 60 weight %, the carboxyl radical 
containing ethylenic unsaturated monomer material is contained in an amount in the 
range of approximately 3 weight % ~ approximately 7 weight %, the (meth)acrylate with 
18 ~ 30 carbon atoms in its alkyl radical is contained in an amount that is in the range of 
approximately 35 weight % ~ approximately 50 weight %. 

It is preferred that the amount of the polymer with crystallizable side chains in the 
adhesive agent composition material is within the range from approximately 1 weight % 
to approximately 30 weight %, and then more preferably, it is within the range of 
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approximately 5 weight % to approximately 20 weight %. Especially, it is preferred that 
it is in the range of approximately 5 weight % to approximately 15 weight %. In the case 
when the above described polymer content is less than 1 weight % inside the adhesive 
agent composition material, and also when it exceeds 30 weight %, the above described 
results from the polymer material are not observed. 

In the case when the contained amount of the (meth)acrylate whose alkyl radical contains 
1-6 carbon atoms, and that is contained as a structural component inside the 
crystallizable side chain polymer material, is less than 25 weight %, the residue that is 
adhered onto the material subject to the adhesion (parts) is large, and on the contrary, in 
the case when that amount is larger than 70 weight %, there is the trend that the 
temperature sensitive properties are decreased. 

Also, the specific molecular weight of the used crystallizable side chain polymer material 
is an important factor in determining the temperature variable adhesion and/or adhesion 
bonding strength of the adhesive agent composition material according to the present 
invention. Namely, in the case of the low molecular weight crystallizable polymer 
material, by heating the bonding strength is lost. For example, the coefficient of decrease 
of the adhesion strength at the time when heated to a temperature of 60oC to the adhesion 
strength (release strength) at room temperature (23oC), becomes 90 % or higher 
(described later in the details in the testing conditions of the adhesive strength). 

Consequently, it is preferred that the weight average molecular weight of the polymer 
material is within the range of approximately 3,000 ~ approximately 25,000, and then 
even more preferably, it is within the range of approximately 4,000 ~ approximately 
15,000. In the case when the weight average molecular weight of the polymer material 
exceeds approximately 25,000, even through heating, the decrease of the adhesive 
properties is not sufficient, and in the case when the weight average molecular weight of 
the polymer material is less than 3,000, there is a large amount of residue after the 
release, and that is why that is not a preferred option. 

In the case of the adhesive agent composition material according to the present invention, 
in a compatible solvent medium, a pressure sensitive adhesive agent and a crystallizable 
polymer material, are mixed, and it is also a good option if a plasticizer agent, a tackifier, 
a filler, a crosslinking agent, etc., optional components are also added. The solid phase 
materials are adjusted to a predetermined viscosity and this is blended until the mixed 
material becomes homogeneous. After the blending, the air bubbles from the mixed 
material are eliminated. 

As the above described tackifier, it is possible to use specific rosine ester type materials, 
teipene phenol type materials, petrol resin type materials, high hydroxyl content type 
rosine ester type materials, hydrogenated rosine ester type materials, etc. 

As the crosslinking agents, there are the following materials: tetra methylene 
diisocyanate, hexa methylene diisocyanate, trimethylol propane toluene diisocyanate 3 
adduct material, polyisocyanate, etc., isocyanate type compounds, sorbitol polyglycidyl 
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ether, polyglycerol polyglycidyl ether, pentaerithritol polyglycidyl ether, diglycerol 
polyglycidyl ether, glycerol polyglycidyl ether, neopentyl glycol diglycidyl ether, 
resorcirie diglycidyl ether, etc., epoxy type compounds, trimethylol propane tri - p - 
azilidinyl propionate, tetrarnethylol methane - tri - p - azilidinyl propionate, 
tetramethylol methane - tri - P - azilidinyl propionate, N, NT - hexa methylene -1,6- 
bis (1-azilidine carboxy amide), N, N' - toluene - 2, 4- bis (1 - aziiidine carboxy amide), 
N, N' - diphenyl methane - 4, 4'- bis (1 - aziiidine carboxy amide), tri methylol propane 
- tri - p - (2- methyl aziiidine) propionate, etc., aziiidine type compounds, and hexa 
methoxy methylol melamine, etc., melamine type compounds, etc. These materials can be 
used individually and it is a good option, and it is also a good option if they are used as a 
combination of two or more types. The contained amount of the crosslinking agent 
relative to 100 weight parts of the base polymer is preferred to be within the range of 0.1 
~ 5 weight parts, and more preferably, it is within the range of 0.1 - 3 weight parts. 

In order to apply the temperature active adhesive agent composition material onto the 
substrate material film, usually, a knife coater, a roll coater, a calender coater, a conma 
coater etc., are widely used. Also, depending on the coating thickness or the material 
viscosity, it is possible to use gravure coater, rod coater, etc. Also, it is possible that the 
adhesive agent composition material is transferred re-release sheet and coated the same 
way as in the case of the transfer printing method. The composition material, in the state 
as it is or also made into an emulsion or latex by using an appropriate solvent agent, is 
coated. By doing that the adhesive agent layer is obtained from the adhesive agent 
composition material. 

Regarding the adhesive agent layer, from the point of view of preventing the soiling etc., 
that occurs at the time of storage or at the time of the circulation etc., it is preferred that 
until the time when it is adhered onto the parts there is adhesion protection accomplished 
through a separator. As the separator, paper, polypropylene film, polyester film etc., 
plastic films, metal foil, etc., flexible thin sheet materials, etc., are formed and depending 
on the requirements, they are surface treated by using a release agent, and release 
properties are imparted. 

After that, an explanation will be provided using as example of the parts the 
manufacturing method of ceramic laminated layer condensers. 

First, using a doctor blade thinly spreads the ceramic powder slurry and the ceramic raw 
sheet is formed, and then electrodes are applied onto the surface of the above raw sheet. 
After that, a number of these raw sheets are layer laminated as one body and the raw 
sheet layer laminated body, is formed. After that, the layer-laminated body is heated, and 
through the adhesive tape according to the present invention it is fixed on a supporting 
stand. Because of the fact that the temperature at this time is a relatively low temperature 
(for example, approximately 20oC ~ approximately 40oC), the laminated layer body is 
well adhered onto the adhesive agent layer of the adhesive tape. 

After that, the laminated layer body is pressure adhered and cut. Here, there is no 
separation of the waaku from the adhesive agent layer and there is no transfer onto the 
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uncut raw sheet. By doing that a number of ceramic layer laminated body chips was 
formed, and after that the obtained waaku are separated from the adhesive tape and then 
they are transferred onto the temporary sintering process and the main sintering process. 
At this time, as it has been described here above by heating the adhesive tape to or above 
a certain predetermined temperature, the waaku can be easily separated from the adhesive 
tape. After that, the waaku are sintered and the external part electrodes on the edges of 
the waaku are formed and the chip type laminated layer body ceramic condensers, are 
obtained. 

As the method for heating the adhesive tape, there are the heating methods for heating the 
tape or the material supporting the above tape (stand), for example the following 
methods. 

It is possible to list the method where it is placed on a hot plate, where hot air is blown 
(for example, hot air blower or dryer), placing into an oven, blowing vapors, heating by 
high frequency, using a lamp (infra red, near infra red rays), etc. 

In more details, the method is preferred whereby at a temperature that is below the 
melting point of the used polymer material, the raw sheet used for ceramic electronic part 
is adhered onto the surface of the adhesive tape, and it is cut and after that at a 
temperature that is at or above the melting point the chips are removed from the surface 
of the adhesive tape. 

Also, it is preferred that at a temperature that is at or above the melting point of the 
crystallizable side chain polymer material the release strength becomes approximately 10 
% or more lower. In other words, it is preferred that the above described adhesive agent 
composition material has an adhesive strength relative to stainless steel plate at the time 
when it is heated to approximately 35oC or higher, that is approximately 10% or less of 
the adhesive strength relative to a stainless steel plate at a temperature of 23 oC, or it is 
approximately no more than 10 g/26 mm or less v 

Moreover, although the above described was an explanation regarding laminated layer 
ceramic condensers used as the parts, the present invention is not limited to that, and it 
can be appropriately used as the adhesive tape for temporary fixing of parts that is 
advantageously used in the cutting processing of ceramic electronic raw sheets into a 
number of chips, like IC boards, ferrites, sensor elements, varistors, etc. fine ceramic 
parts. 

(Practical Examples) 

Here below, the present invention will be described in further details by using a practical 
implementation example. Moreover, here below the term "parts" has the meaning of 
"weight parts". 

A. Polymer Preparation 
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(Synthesis Example 1) 

45 parts of docosyl acrylate, 50 parts of methyl acrylate, 5 parts of acrylic acid, 2.5 parts 
of dodecyl mercaptane and 1 part of Trigonox 23-C70 (manufactured by Kayaku Akzo 
Company) are dissolved in 200 parts of toluene, and this is stirred at a temperature of 
70oC for a period of 4 hours, and these monomers are polymerized. 

The weight average molecular weight of the obtained polymer material was 
approximately 18,000, and the melting point was 53oC. 

(Synthesis Example 2) 

45 parts of docosyl acrylate, 50 parts of methyl acrylate, 5 parts of acrylic acid, 5 parts of 
dodecyl mercaptane and 1 part of Trigonox 23-C70 (manufactured by Kayaku Akzo 
Company) are dissolved in 200 parts of toluene, and this is stirred at a temperature of 
70oC for a period of 4 hours, and these monomers are polymerized. 

The weight average molecular weight of the obtained polymer material was 
approximately 10,000, and the melting point was 50oC. 

(Synthesis Example 3) 

45 parts of docosyl acrylate, 50 parts of methyl acrylate, 5 parts of acrylic acid, 10 parts 
of dodecyl mercaptane and 1 part of Trigonox 23-C70 (manufactured by Kayaku Akzo 
Company) are dissolved in 200 parts of toluene, and this is stirred at a temperature of 
70oC for a period of 4 hours, and these monomers are polymerized. 

The weight average molecular weight of the obtained polymer material was 
approximately 5,000, and the melting point was 47oC. 

(Synthesis Example 4) 

45 parts of docosyl acrylate, 50 parts of methyl acrylate, 5 parts of acrylic acid, 1.5 parts 
of dodecyl mercaptane and 1 part of Trigonox 23-C70 (manufactured by Kayaku Akzo 
Company) are dissolved in 200 parts of toluene, and this is stirred at a temperature of 
70oC for a period of 4 hours, and these monomers are polymerized. 

The weight average molecular weight of the obtained polymer material was 
approximately 30,000, and the melting point was 54oC. 

(Synthesis Example 5) 

45 parts of docosyl acrylate, 50 parts of methyl acrylate, 5 parts of acrylic acid, 7.5 parts 
of propyl mercaptane and 1 part of Trigonox 23-C70 (manufactured by Kayaku Akzo 
Company) are dissolved in 200 parts of toluene, and this is stirred at a temperature of 
70oC for a period of 4 hours, and these monomers are polymerized. 
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The weight average molecular weight of the obtained polymer material was 
approximately 2,500, and the melting point was 47oC. 

(Synthesis Example 6) 

95 parts of suta (could be a spelling error and be "buta" - translator's note) allyl acrylate, 
5 parts of acrylic acid, 5 parts of dodecyl mercaptane and 1 part of Kaya ester HP-70 
(manufactured by Kayaku Akzo Company) were mixed and this was stirred at a 
temperature of 80oC for a period of 5 hours and these monomers were polymerized. The 
weight average molecular weight of the obtained polymer material was approximately 
8,000, and the melting point was 50oC. 

(Synthesis Example 7) 

92 parts of ethyl hexyl acrylate, 8 parts of 2-hydroxy ethyl acrylate and 0.3 part of 
Trigonox 23-C70 (manufactured by Kayaku Akzo Company) were mixed in 150 parts of 
ethyl acetate/heptane (70/30) and this was stirred at a temperature of 55oC for a period of 
3 hours and after that the temperature was increased to 80oC and 0.5 parts of Kaya ester 
HP-70 were added and the stirring was continued for 2 hours, and these monomers were 
polymerized. The weight average molecular weight of the obtained polymer material was 
approximately 600,000, and the melting point was 50oC. 

B. Manufacturing of the temporary adhesive tape for the ceramic electronic parts 

(Practical Example 1) 

In the polymer solutions obtained according to the above described Synthesis Example 1 
and Synthesis Example 2, as a crosslinking agent, 1 .0 part of Coronate L45 
(manufactured by Nippon Polyurethane Company) was added relative to 100 parts of the 
polymer material, and on the corona treated surface of an approximately 100 micron thick 
polyethylene terephthalate (PET) film, these were coated by using a roll coater, and a 
temporary adhesive tape with an adhered die release sheet containing an acrylic type 
adhesive agent layer (thickness of approximately 30 microns), was obtained. 

By using the obtained temporary adhesion tape the described below evaluation was 
conducted. 

(1) Release strength 

The 180 degree release strength of the adhesive tape relative to SUS was measured 
according to the JIS C2107. The measurement temperatures were 23oC and 60oC, 
correspondingly. 

(2) Residue after the removal 
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The residue after the removal was checked by using a clear variable infrared 
spectrophotometer, and as a result it was confirmed that it was mainly the crystallizable 
side chain polymer material, and because of that the waaku soiling properties were 
evaluated by the magnitude of the transparency. The measurement method was according 
to the described here below. 

Measurement Device manufactured by Shimazu Manufacturing FT-IR-8200 PC 
Measurement method and conditions 

I) Preparation of the sample specimen used for the IR measurement 

(i) By using a glass plate as the material subject to the adhesion, 
under a temperature of 23oC, the adhesive tape is pressure 
adhered by passing back and forth 4 times a rubber roller (45 
mm wide, load of 2 kg). 

(ii) After the adhesion it is left to stand for 20 minutes. 

(iii) The glass plate is placed on a hot plate that has been heated 
in advance to a temperature of 60oC and then it is left to 
stand for a period of 20 minutes. 

(iv) The adhesive tape is removed, and this is used as the IR 
measurement sample specimen. 

II) IR measurement 

(i) The sample specimen is set and the transmittance of the glass 
plate is measured. 

(ii) According to the measurement results, it is confirmed that the 
residue after the separation is mainly the crystallizable side 
chain polymer material. 

(iii) The transmittance of the v (CH2) at 2920 cm -1 , which is 
caused by the polymerizable side chain polymer material, is 
evaluated. 

Moreover, the residue obtained in the case of the Reference Example 
3 was taken as 1 00, and the other residues were correspondingly 
relatively evaluated. 

(Practical Example 2) 

Instead of the polymer solution obtained according to the Synthesis Example 1 , the 
polymer solution obtained according to the Synthesis Example 2 was used and everything 
else was done the same way as described according to the Practical Example 1 , and the 
temporary adhesion tape, was obtained. 

The release strength and the residue after the removal of the obtained temporary adhesion 
tape were evaluated the same way as described according to the procedures in the 
Practical Example 1 . 
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(Practical Example 3) 

Instead of the polymer solution obtained according to the Synthesis Example 1, the 
polymer solution obtained according to the Synthesis Example 3 was used and everything 
else was done the same way as described according to the Practical Example 1 , and the 
temporary adhesion tape, was obtained. 

The release strength and the residue after the removal were evaluated the same way as 
described according to the procedures in the Practical Example 1 . 

(Reference Example 1) 

Instead of the polymer solution obtained according to the Synthesis Example 1, the 
polymer solution obtained according to the Synthesis Example 4 was used and everything 
else was done the same way as described according to the Practical Example 1 , and the 
temporary adhesion tape, was obtained. 

The release strength and the residue after the removal were evaluated the same way as 
described according to the procedures in the Practical Example 1 . 

(Reference Example 2) 

* 

Instead of the polymer solution obtained according to the Synthesis Example 1, the 
polymer solution obtained according to the Synthesis Example 5 was used and everything 
else was done the same way as described according to the Practical Example 1 , and the 
temporary adhesion tape, was obtained. 

The release strength and the residue after the removal were evaluated the same way as 
described according to the procedures in the Practical Example 1 . 

(Reference Example 3) 

Instead of the polymer solution obtained according to the Synthesis Example 1, the 
polymer solution obtained according to the Synthesis Example 6 was used and relative to 
100 parts of the polymer material, as a crosslinking agent, 0.3 parts of Coronate L45 
(manufactured by Nippon Polyurethane Company) was added and this material was 
coated on the corona discharge surface treated side of a PET film with a thickness of 
approximately 1 00 microns, and the temporary adhesion tape with an adhered release 
sheet, was obtained. 

The release strength and the residue after the removal were evaluated the same way as 
described according to the procedures in the Practical Example 1 . 

These results are shown according to the presented in Table 1 . 
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Table 1: 



1. Practical Examples, 2. Reference Examples, 3. polymer composition, 4. polymer 
molecular weight, 5. release strength (g/25 mm), 6. strength decrease ratio, 7. 
residue after the removal, 8. polymer composition. 

In the case of the Reference Example 1 the strength decrease ratio due to the temperature 
is small because of the low temperature sensitivity properties. Also, in the case of the 
Reference Examples 2 and 3, soiling of the surfaces of the waaku, was observed. Relative 
to that, in the case of the Practical Examples 1-3, while the initial adhesive strength 
(23oC), was high, after the heating (60oC), the release properties and the soiling 
properties, were excellent. 

Industrial Application Field 

It is possible to suggest an adhesive tape for temporary adhesion of parts where until the 
cutting technological process of the raw sheet, there is sufficient adhesive force so that 
there is no dispersing of chips and no damage, and after that, at the time when the waaku 
are removed, it is possible to decrease the adhesive strength to the degree where there is 
no occurrence of interlay er destruction, and also, there is no residue remaining. 

Scope of the Claims 

1 . An adhesive tape for temporary fixing of parts, which is provided with an 
adhesive agent layer on one side or on both sides of a substrate material film, 
where, 

the adhesive agent layer is formed from an adhesive agent composition material 
that contains a pressure-sensitive adhesive agent and a polymer having 
crystallizable side chains. The polymer with crystallizable side chains is obtained 



from a monomer mixture comprising approximately 40 weight % - approximately 
70 weight % of alkyl acrylate and/or alkyl methacrylate in which each alkyl 
radical has from 1 to 6 carbon atoms, approximately 2 weight % ~ approximately 
10 weight % of carboxy radical containing ethylenic unsaturated monomer, and 
approximately 20 weight % ~ approximately 50 weight % of alkyl ester acrylate 
and/or alkyl ester methacrylate where the alkyl radical has at least 16 carbons or 
more, and also the weight average molecular weight of the above polymer is 
approximately 3,000 ~ approximately 25,000. 

2. An adhesive tape for temporary fixing of parts according to the above Claim 
Paragraph 1 where the above described adhesive agent composition material is 
such that the crystallizable side chain polymer material is contained in the range 
of approximately 1 weight % ~ approximately 30 weight %, relative to the above 
adhesive agent composition material. 

3. An adhesive tape for temporary fixing of parts according to the above Claim 
Paragraph 1 where the above described adhesive agent composition material has 
such properties that it is easily removed from the parts at approximately 35oC or 
higher. 

4. An adhesive tape for temporary fixing of parts according to the above Claim 
Paragraph 1 where the above described polymer with crystallizable side chains 
has a melting point that is within a narrow range from approximately 35oC. 

5. An adhesive tape for temporary fixing of parts according to the above Claim 
Paragraph 1 where the above described adhesive agent composition material has 
an adhesive strength relative to stainless steel plate at the time when it is heated to 
approximately 35oC or higher, that is approximately 10% or less of the adhesive 
strength relative to a stainless steel plate at a temperature of 23 oC. 

Patent Assignee: Nitta Corporation 
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